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(54) FABRICATION OF PACKAGES FOR PIEZOELECTRIC DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method for 
fabricating low-cost and mass-producible packages 
adapted for use as piezoelectric devices for industrial 
products without inviting deterioration of a bonding 
agent caused by heating at the time of sealing, the 
rise of cost, and frequency variation caused by the 
evolution of gasses and moisture from a sealing 
means, keeping frequency variation after drop and 
impact tests within the range of 1-2ppm. 
SOLUTION: In this package fabrication method, a 
piezoelectric element 14 is fixed by bonding on a 
base 11 through a conductive bonding agent 15, and 
the base 1 1 and a cap 17 are jointed together 
through a sealing agent 18 which has a melting point 
higher than the deterioration temperature of the bonding agent 1 5. The cap 1 7, after being 
applied with the sealing agent 1 8 onto the lower surface, is solely heated by a heating 
means at a temperature higher than the melting point of the sealing agent 18 to permit the 
sealing agent 18 to melt. The base 1 1 and the cap 17 are jointed together via the melted 
sealing agent 18, and then the heating means is removed from the cap 17 after passage of 
a required time to complete sealing. 
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( 2 

1 

bfc A ^r->?©iSit^ffiT* r> T, 

X^I*lfc#J©!»j5;[U±©iaan?*+- 3/ ^SJWSnrjDJUb 
Tfl»±»|**»e-b«>*iai, 10 

*±12$Bfi b fc£f jhflj bTjg-g- 
b, 3fS^fraiSji^WfEln]^#g*WfH* * y 5 §1 

t f 5JE«5V\*-r x ©A y ir- wmMJsm. 

©#fbi&«i: 0 fci«»u»^£W1--5i*ikSJ»;:x&3-b& 
A^y-i?©iBS^te-C»oT, 20 
±IE«*ttS»SIICi DJE«i!iT£i&£BS£bfc'<-;*. 

±12+ ty ^©TBiritik&l*^ LTftZtal&mmz 

T^£t±#J £ jglS-a- L #-5 Xg <h , 

t y Zft £±$&mM U&if ihJW*^ bTi££- 

fr«JE«xA*-f^©/1yir-^CDMifi^„ 30 
[StJfc>S3] ±Bfcff«SgT*<K£-f5[HJj3T£#b*: 
t75 5>^-Xt. gt^Sy?^- X©KJ0r£|SJg 

sis*., ±$&iznmT*wffi\H<z>-&&±. 

&m£-t7S.v?**y7t&&M&# ; 7XiZX&-£V 
&»@5eLfc-fc5 5y:^-;*£, #«T?i->'j3>« 

^•tt^^fliio^ffcia^TTSi^wjra^-r-sxat, 40 

±f2-fc 7 5.y?*-rv 7 ©TB K ffiffl^tf 7X*iftt 
T*> £. ^&B6j£C# 7 X ©Bt^fiU: ©ilSTf-fe 5 5 y Z * 

lii, 

l@#JK:iin?S& L fc-fe 7 5 y ^ ^-x ©Sttt^g|5±B K±12 

z. t &&wi t-r^mmfn^ x ©/i y ^©SiiS^ 
a. 

Cf89!©i¥i(Ifci&Sll] 50 
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[0 0 0 1] 

[^^©jR-r-5S'#^SF] *%m\t. m«^/vrx©/t 

y^r-5?©Siifi^ft©3fe^JC||L, ^l:t7S7^y 
fr-^rtfcfcttSffiWPoStfl^ai: LTBfWttlC 
filtlfcie«Cft©i«Vi->U ^ >X*tttt$**tl«fflV>&*t 

T5o U >&&tt£jg»3iJ©#fl;Mg.i: D ^BJ^C^vi 
#^X#©$flt^g:£;8V>£ i t Settle l/&Ett7A 

-r x©/t y y-^©»jg^ft(cwr-5. 

[0 0 0 2] 

m&o&m fie*©jE«x/\*-f x ©/i ? s> tix 
*ffi«»^©m«^sxjfbfc-fe5 5y^^- 

X ©±B *-fe 7 5 v 2 :/fc «fc o T$*ifc bfc *>©, 
=? 5 y £ ^-X ©±B£&S*-r y y»c J; 0 ttih 

Lfet>©^*t»e.nT^s. •fe7 5^^st©^-x±jc 

Ufc*ftiSI!jT^©ffi«^T*-ir 9 5 y ^ SS©* a- 
y y»c J: ?) §s.m&± Lfz&m^n^ x©/ty 
Ttt, 3 ©IBWHB.lCjR.U&iP#^.-f ^© >b ©. 

*t*D, d©/t-v^-v»(a-tr^3 1 ©±®i: 

^bfcGfl^ 2 F«i©#ffi 3 ±K*ft^^©JE*igl!i^ 
4 ©-«»*««tt«»SlJ 5 £fflV>T&»0?rr-5 
K, •fe75y^^-Xl©!B^gl56©±Bi:-fe95-/ 
^+ty/7t©ra^ifg (ttlh^l) 8*MViTgE 
^■bT^3C*^±b^:>b©T*«. ^«ttS5^J5ib 

fl©»»SU*«fflv^ns. *»J-f5 H*»3IWItt, 

ffiss^^^x, a>^. mmmtf-asuzm^ztiTZ 
co oo 3] ^ne.©»±#e©5-fe, «iK^7Xi 

/\>fr\Z%lstftm& tax h©^tf^ U y hSUPT-S 
— i6^C**3 2 CCSSX^^feJi). Ayer— 

itih^tctt^^tr^x^^tts 3 0-3 5 ox:m& 

ic»xflE«^^s^»-r-5^stt«s*s« 5 1 vx\tm± 

3>«^«^^ifjiRi (^bia«ifi?j3 o co *^-rs 
^tar^f, itihNr©in^ja^*M^.-5^i:ia*** 

fc«©ffls^jisv^i&fcjE«^=& u w wzimvit 
iRmtfrz. mmnmm<D#mzm\r*e>tiz&nj : rt'( 

7>\Zl*H6g.tl;Wi&TW1&1imtf#t!>1Z>ftT\,>2>tf, #U 

**-rnx^*j^ST^^v^ iScejaE*^T^«bT 



( 

3 

r> g-m b xmm onmtimo-rz tttt> \z&mm?om$L 
mm*m v^/t y >r -• v\zi& ux«. m±m t &±&<d 

^yi'lJf, ilOppmilD fciStfe-TZLtteX 
*6>i!g-&6<Jft:X^y ^?}t± 5 0 p pmg&<Dg£ 
fflffifc:*iJffl$ftXV>&. 

[0004] #y-rs F*»«tt**aifcft*. 

£a*X#» tm**^&f3.tz.*b\ZE. 

nm?vm$i&.-fii>£:'pti < -r * z. t a<x# « t #j 

8«aj<hbX«ffl1iX£TS?S*a<fcaftfc. b^U 

-> u n >xkmn&mmmm<DiMt<D&m$i 5 «, 

£?W6U£<A5#jibfcft«£;jrbXV>-5. «t^X, JE 
8»*|J 5 £ bXtt, <km£ bX#y -f 5 F**«tt*ftl 

«3 2o. ct. ~>va>x&mmm<D#<kMm oo 

0. CSft) £j&S*.Sfc, »jkJF*K»T3 3 0~3 5 

o*c©ii5jaT?in^-r§t > *<tfflftcDev»gE«j«5©^ 

Sfcfes rtgB©v-U3>^#aiJ^tt3 0 0. CfcSS*. 
Sl©^-fbfift«*3*t?fe2 2 0~2 3 CC, 

&mM<D£<kmmt i 8 o ~2 o ccssx**. 

[0 0 0 5] *Z.TZ. m±^m£LTffiffi%m^fth<D 

*-r^toic, ^©^bia&a* 1 5 o~ i 8 otistfi 
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Stf&fc, #3fe'W^-^rt£f£j&b£&*#?H^{c«o 

BS*^bxmS-r5*4>dVty^->7rt©jE«^©« 
Sic#«t-£^bx&*»cJi&»a^ftT*fci!e>, i^W 

io &&&&&&&&& znzmmm&fazo&nT/Kx 

©JE«xA*<;Ucb;WgfflXi*fc;&>ofc. £t±0lft* 
E«r/W^OAyir-i?l4, gmffl3S,S,K:fflV>£ft-5 

jE«xA<*£bx«^ft#x*££$ftx43*K Km 

ffl«firSjW-©JE«5^'f X<DKy ^r— iTlit? 5 

»ihbfe fe.03WRfflaftx.V-i*. eft 
?»©it±*S»C«fcft«, A-yy-^©tt±trBSbX^U 

*©XJEE«^©«*#at bX^<J 3 >JKttJIHN#0 
&ft©&»SU£{£fflX£.5. fot, '>'Jn>^«^J 

m&m&tTzfcftvftm, ^ft^^.mz^mwm.'r 

ft^©^F*-&tt^bfc<<^0, S«iC^«i*^^« 
1~2 ppm©$gHfc@J&£iIi;&tnjm£fc-5©X, S 
HfflffiJ^OBEm^A^X^jibfe^^feX**. b*i 

b. &m*w7& : -/-&m&i$\zj:r)m±-rz > jjmz 
30 $>££v>5rasa*2>o&. 

[0 0 0 6] 

fll^&fflv^oo, Ary^r-^«jfitbx^-xxrx+^ 
y y**ir 75y^75-»e>^*"bo £&ffl-T-5 e i *«X€r 

r. *<z>mm&fi6-zm±ftmmz&ft2>-t ; 7s.yi79i<D 

40 Slcfg*x^3ft&fe©x*D, t5$y^^-^±i; 
•fe7 5 y & **y zf &m± bfe^jgOA y tr-*?\ziS V» 

x, j£nm?&'<-xitj\z3c&-rz>&mM£VT&<km 

^bjam*^*Sfi^*Wbfc»±#&&fflV^X/1-y^ 
-vWjfcU bA^t>^ihl^©ln^lCj;*««^J©^b 

1 ~ 2 p pmCD^fflJcSdiXSIilfflSffifSl^OEE^ 

xA-r^tbx*ijfflx^*fi3xh» mmmz&nrzK 

50 y^r-^©Sig^fe*^-r*Cli:*BW<i:bXVi.5. 
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[0 0 0 7] 

«e>, n#jRi<D%mit* ±m\zmmm^^'r^Bm 

±12* * y r ©T® Stlh&l b T#> S> ttZM±M<0 

±SC±i2#lKbfcit±8J&##b&**y 
*4W*fcT*. IS*^2©I6^«, ±Hffcffim3fc^fc* 

srr^-xt, K^-x©ra»ic&«bTSfc^-x* 

£*«tt»*tt£J:0S»B£U ±IE'<-X£:**y 20 

$MBiTS»«tt£»ffl©#jfbfift«TT^«ioji&T 

Slit, ±E*irv:/©THfc#±**SrtiUT)fcS 
**y7fc*±fE^bfc»Jl^H«l*bT«3-U BfX 

L&t55 9f5-Xt, »-fe53y£^— X©Kl/5r* 

3*^*tyyt, ±l2m«lfl^&I!3Hffrt©^ 

3 y***y ?XfcT* 
^b&/*y*-3?©«j6:#8rC*oT. ±fS#£±K:-> 
•J 3 >**«tt»**|C J: Offi«*^ *«»Hftbfc"fe 

75*^^x4, *M»TrtK->y a >*»*«»**© 

*flS«flMtTU««MB»IOj||"r*iat, ±fE-fcy5y* 40 
* * y ^OTSi IcffiHfi^tf 9 X b T jfc 6 ttfiMA 
3tf5^©HWCK±©««-r-fe5Sy^*iry^*«ttTr 

rz&Mi&jJ y X bfc-fc: 75ymi» 

[0 0 0 8] 

©-»««*ifE«eicRiH"r*. ■ i tt**w*j3t»r i o so 
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suss nsjEflx aw x ©/t y -7— >M8jft©— 0a *^-r 

8fr®E-t?& 9 , :o;vyy- ^o»«li t7 
S-^^-X 1 l<D±ffi\ZM&LLfz\2ffil 2fH<D&& 1 

3 ±\z^m^m<D&mm : f- 1 4 ©-$»»* ->u 3 >m 
vmn&mmm 1 5 ic ± d &*Hs£-r-5 m^f 1 
2 £B*g-r &^-x 1 1 <DW$.$m 1 6 o±stt7$ 

y^ + ^y^l 7£©ra£®I6;£#yXl 8a>£fi£5£t 

ih#a wjh*) i' J; 0 ztiz^r) &mm? 1 
a, ->y3>*±^it-sm>y*fc^fc«ft& ; F 

fcSAS-tt-fcfc ©•?<&£, *fcft«j*^f5^tt. wis-* 
-X h ^fc^f9X»*fiAb&*>&-6Tr«i»Stl* t>© 
T*0, cn*^»**»J — >BUHKJ:»J4 l iry:/l 7 

[0 0 0 9] C©*«ttfft*flU 5tLTlt ->U3> 
*©&»£«©&»::, X#*->^S*^J, «>^^>**J» 
WC* IK Clft6i©»«tt«»att, «fl2 

**tv>53Mj«**bTv>*. ab. cns©S5«satt 

*fl5«JB&»»±*»T?**««*9^ 1 8 ©Sfij£ (3 2 

o~3 8 0. o J:9fefiv»». tt*©»ik#8sK*W 
sira&asr tt&*f3d©#ft;a<St b < fc 9 «raf*8sSi*& 
©«***)6ttfeiwrr*ctttfflJiTr*ofc*«, #» 
9!T»at«a"r**f»ft«a*tt*affl'r* z. t \z& o * 

-XI lrt©J*^*ra&tal!k3tt«C&ft<, 
^#5X£fflV>fc^y^-^©ttJt£^tglCbTV>5. 
£©<£? K3E*©/1 ir-^«jfiX^©Safc&ftK* 

v^t«, ffi«*^*«*-r*»«tt»«siiibT:^bia 

«©«V»5'y3>3R«»aW*MV»fcj&i6tK ^-Xi 
*r y y*g5#-r«»±#S t bTfi]»j«3?f 5X 
&%>©«#«Eti-r» «jzB-rs»jfi^?*©?sa:»r«fcoTSJ 
*>TZ.e>Kyir-i?mmif t 9m&&mL1t%<D£ bT« 

[0 0 10] Jfcfc, ±B«JB©^yy-S?*«6r** 
©ff«^:SSifi*ft©-0!lfc-3#S2(a) (b) ©XSHJC 
t¥t3Ti»^-r-5. H2(a) Tt4, ttf^l 7(0#MII 
*3d»bT*lryy*#l»S-a-*t-^ (JDfR^e) 2 
0»C<toT*-Vyy 1 7*3 6 0~4 0 0"Ctr*55~l 
0 «M«1I«ILT*"»- y r©a*BfK»*bfc««j«i!f 9 

ffiMj«3V?X 1 8 tt** 
y^l 7**3 3 0"C*j»AfcV>£#MbfcV>©-C, 
y^l 7*^3 3 O'Cg&lCiS-r-SJ^Kb-^tiag&ife 

je-r*. i nc-3v»Tttt-^ mm 

^S) 2 nr«toT^ia~2 5 o < c©«eH*T?^«Jn«i 

S1±T^<. ^-X 1 l©H«J««6©±iS* f -M)'C# 

»brv»n«, *©»«w«jh»r»r*wm3&»««*ti 
©^fbil^T^s 3 o o^Cct 0 t>fiv»ja^»r^«Jn«»S 
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n*ca#&v>©Tf, ««w©*fljtt5M£b&v». * 

fc, X#*->^»#J mtU&2 2 0-2 3 0*0 . 
1 lSTflftllW*. 

[0 0 113 lK*ffS2c*© 
1 ltt+a>KJWII]bTV>*©Tr. *t*;^«0» 
ttfcl*. 35:*, ^— >U lfcOlvrttiO*tbtt<T%>J: 10 

6»jhfPMIttv»m i bN, *H«*K*Tfr;bn*. t 
GMMB 2 0. 2 1 tLTtt«H!WiSf(JfflLfc 
%>©, rtri/W;tk-h&fMibfcfe©e*a*8ftjP 
plffit?**. ^-Vy^l 7M-X1 l*t**-MMcla 
Nftdn&WjftT, (b) ©flHC^-vXl l©SBttfSa&6© 
±BK**bT, fflBjW.W8.*WrUft*ty^l7 
©jfrfcSfcflE&bifiMiJMffS, #l*.«0~5 0 0 gfcta 

ato~2 o«ra*;in*«i*T*. *■©«<<:> ©«uc 20 

fc-^2 ofiMr*y:/©3a»**»#±wr*£i:KJ: 
*5, ££T&*te&«3J©#{t©W»4, #M-h»c^m 

»^«fcosi3Sp^ tift&mm^ 9ir>s«££:cj: 
«&©iur?*«3 3 o < cjnm4>icrbt«&. 4 » 

$fcV>£i#SUM;i«fc9WJibTV>-5. KoT, gSt 

JBTF, H»cM;£b<tt2 0»«Tfc-r-^#Tr**. 

[0 0 12] H^Lfc-hfat-^tDgiSS, 
— WKifig'&V*. 0 2fc43Vvr=*-vv7 r *T4B9l:: 

«fcV>. &43, #f6^©Ay*--$?£*l«-rS'<-*, & 
Z/*^y^4-fe7S^^»C©^$n«.|R-ri4^<, 
*1 lOStttSSSBl 6itf^l 7tS. t»«tttt» 
JW©*flflWEJ: 0 t>iMfc^V»#±ffltZT«'fr#ihbfc 
/'«y4r-5>«^T**W©ieHCA* l b©Tf**. -MB 
©«lC**bfc*«H©^y^— 5?©«jfi#i£fc«J:ft 40 
«, ^-Xt*tyytO»Jhitl/t, rtSB©3S*te 
»3»JW©*flda«J: 0 *>iMK©KV»*m*JHV»fcj&*& 
fe, §*lh^*««fb^*+yrS'<-^tJ4l»Wbfc« 
«T*J«Kffv», £f±^*H-#fc#»bfctt8T?ffl#£ 
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«©«j*T?**W«T»»ft»K*»t*+»ftW«fWt 
£8tf$b^, aiha*6©^"t»*»©»4©6:^* 
^b^i^k***^*** *&, ftit© 

B©JttiJ»CJ:Dffi«* ; F*«*K:ii5v>«fl["CJDJ»'r*2: 

it b TtiOgf^M^ b TJE«3H i ©JSi£&jWS081 © 
ffid , >e. , rn-2)«i:Vi5^*-&t)^b^:Vi. fefc, ±C» 
IBM ti^T tt£fit*K t b T«Hfi^^ 5 * £M5c b fc 
*»» ^tlt4-09-t?*O, **HW©#fl5fiAJ:»Jfei«v»M 

BTC**. i©«*A>^6©^***»± 

r**K79y^^©»a«*Jiii*&D» 75yni' 
*©/\>y*m»* £ £3WW3&t&*. 

[0 0 13] 

X) t, ^-*©^» (0IX.»£aitt%flQ K*»bT 

-7.) t, ±Kffi«SH^t4^-^-kBUC«t«tt 
gSSWll (MX.I& S'U a K£Dtt*BIfe3 
nfc*>©tr*sv^x, ±iE^-xa»t*^yyt*, ± 

S^tfJkbfc. £©&*, JEE*sfl : ?©«*^K£bT# 

»ITF»*tt«K*tt£8M**«tfcb 
00, £f±fl*>5©#;*^*#©38£©fcvvl8*P5feJ£tt 

[0B©«f¥fc8l9i] 

[01] *»9!©-»««©«ft*SeJ:D«fi'«"*^ 

[02] (a) (b) &tf(c) tt*56TO!rtt©ia*«i9W 
•50. 

[03] 9— s?©«iss^-ria»f®0. 

[«F#©t&9i] 

11 "te?5 12 COB?, 13 <HE» 1 

4 ffi**^, 1 5 g«tt&»#J, 1 6 gitfSSSB, 
17 t?5y^*ty^. 17a ^*B. 18 (£ 
M^jtf^X (#tlt#a> »jk»> ,20,21 b- 
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